Knockdown of microRNA-195 contributes to protein phosphatase-2A inactivation in rats with chronic brain hypoperfusion.
Reduction of protein phosphatase-2A (PP2A) activity is a common clinical feature of Alzheimer's disease and vascular dementia. In this study, we observed that chronic brain hypoperfusion induced by bilateral common carotid artery occlusion of rats led to PP2A inactivation based on the increase in tyrosine-307 phosphorylation and leucine-309 demethylation of PP2AC and the depression in PP2ABα. Knockdown of miR-195 using overexpression of its antisense molecule oligonucleotide (pre-AMO-miR-195) delivered by a lentivirus (lenti-pre-AMO-miR-195) increased tyrosine-307 phosphorylation and decreased both PP2ABα expression and leucine-309 methylation; these effects were prevented by the overexpression of miR-195 using lenti-pre-miR-195 and controlled by an increase in methylesterase (PME-1) and a decrease in leucine carboxyl methyltransferase-1. In vitro studies demonstrated that miR-195 regulated PME-1 expression by binding to the Ppme1 gene 3'-untranslated region (3'UTR) domain. Masking the miR-195 binding sites in the amyloid precursor protein (APP) and β-site APP cleaving enzyme 1 genes prevented miR-195-induced leucine carboxyl methyltransferase-1 elevation. We concluded that the miR-195 downregulation in chronic brain hypoperfusion involved PP2A inactivity, which was mediated by the post-transcriptional regulation PME-1, APP, and β-site APP cleaving enzyme 1 expression.